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ABSTRACT. Weekly Snow and Ice Cover Charts of the 
Northern Hemisphere based on satellite data were 
averaged to create monthly mean snow-cover maps of 
North America and Eurasia for the months of December 
through March 1966-76. A ten-year mean snow-cover 

map for each winter month also was prepared. Included 
on each monthly mean winter snow-cover map is a month- 
by-month analysis of all ten years of data. 


INTRODUCTION 


Since the fall of 1966 satellite imagery has been used to monitor the areal 
extent of snow cover in the Northern Hemisphere. The satellite data are 
presented) in sthe=formiotsanWeekly snow and lcerCover Chart (tis. 1) which is 
prepared and distributed by the NESS Analysis Branch. Two months of data-- 
December 1967 and January 1968--are missing from the archive. Several dif- 
ferent sensors and satellites (listed in table 1) have contributed the data 
Tepresented inetie Chartse. = lhe improved resolucionyor Satellite -=data, 
coupled with the increased skill of the professional meteorologists who 
prepare the charts, has resulted in the Weekly Snow and Ice Cover Chart's 
becoming more detailed and accurate in recent years. In an effort to reduce 
possible bias resulting from these improvements, the weekly charts were 
averaged into monthly mean snow-cover charts for the winter months (December- 
March) of 1966-76. The purpose of this Technical Memorandum is to present 
the ten years of monthly mean snow-cover charts and the data derived from 
them as an initial climatological basis for monitoring and studying Northern 
Hemisphere snow-cover variability. 


PREPARATION OF MONTHLY MEAN WINTER SNOW-COVER MAPS 


Monthly mean winter snow-cover maps were prepared from the weekly charts in 
the following manner. The boundary on each weekly map was transferred onto 
sheets of tracing paper, the weekly overlay sheets were superimposed and 
registered, and a subjective monthly mean snow-cover boundary was drawn by 
visual integration. 


Once the monthly mean snow-cover boundary was determined, the areal extent 
of snow cover south of 52°N was planimetered. The northern boundary of 52°N 
was chosen for both North America and Eurasia because of the lack of 


sufficient illumination for satellite visible-spectrum imagery from 60°N to 
90°N during -midwinter and because the continental areas from 52°N to 60°N are 
almost continuously covered by snow during the winter season. 


All measurements of the areal extent of snow cover shown on the graphs are 
corrected to correspond to equivalent measurements made on an equal area pro- 
jection and are for each entire continent (i.e., North America and Eurasia) 
and not just the area south of 52°N. This was done by: (1) measuring on an 
equal-area map projection the land mass of each continent north of 52°N; 

(2) assuming each area so measured is continuously covered by snow; and (3) 
adding to these figures the corresponding area of continental winter snow 
cover south of 52°N. The values of the areal snow cover are given in table 2. 
The values of the nine- and ten-year averages of continental snow cover and 
standard deviations are given in table 3. The area measured within the snow- 
cover boundary included the three classes of reflectivity and scattered moun- 
tain snow shown in figure l. 


Nine-year monthly mean snow-cover maps for December and January, and ten- 
year monthly mean snow-cover maps for February and March also were construc- 
ted. All the monthly maps of a specific winter month were registered, and 
then a subjective ten-year snow-cover boundary was drawn by visual integration. 


DESCRIPTION OF MONTHLY MEAN WINTER SNOW-COVER MAPS 


All the monthly mean winter snow-cover maps from December 1966 through 
March 1976 in this report are chronologically arranged, followed by the nine- 
or ten-year mean snow-cover maps corresponding to each calendar month. The 
monthly mean snow-cover maps are found in figures 2-39. The nine- and ten- 
year monthly mean snow-cover maps are found in figures 40-43. The maps them- 
selves show only the areal extent of snow cover south of 52°N for Eurasia and 
North America. The user is reminded that the monthly snow-cover boundaries 
are visual integrations, by a single analyst, of the Weekly Snow and Ice 
Cover Charts. A detailed discussion of potential errors is contained in 
Wiesnet and Matson (1976). 


A graphical analysis of all ten years of monthly winter snow cover is 
included on each chart; arrows on the graph indicate the areal extent of snow 
cover in North America and Eurasia for that particular monthly map. For a 
more detailed analysis of the monthly mean snow-cover data, see Wiesnet and 
Matson (1975, 1976). 


CONCLUDING REMARKS 


It is hoped that this ten-year record of monthly mean winter snow-cover 
maps will form the basis of a climatological record for Northern Hemisphere 
snow cover. The ability of the NOAA/NESS satellites to monitor an important 
climatological parameter, snow cover, has been demonstrated. The ease of 
collection and the rapidity with which the data can be received, processed, 
and analyzed make satellite climatic monitoring of North American and 
Eurasian snowline variation a valuable new tool for those who wish to study 
continental variations or fluctuations of climate either directly or through 
improved modeling. 


Table 1.--Satellites and sensors used in mapping 
Northern Hemisphere snow and ice cover 


satel lite--»Sensor* eT anata Period of operations 
(um) (km) 
ESSA 3 AVCS 0.5-0.75 ae, Oct, 2, 1966-Oct.99, 1968 
ESSA 4 APT 025-075 Shall Jane, 967 Deca 6, 1967 
ESSA 7 AVCS OS5=0575 Siu Aug. 15, 1968-July 19, 1969 
ESSA 8 APT On5s06 7.5 Sai Deen los 1 968=Marail 2 1 976 
ESSA 9 AVCS On5 =O 3/5 Ne Heber 26.1009-Decra | sealo5 
ITOS 1 AVCS 025-0275 Saal Jauet 25,7 1970-June 17, 1971 
APT Ono=0.75 Se) 
SR Oro 2 = Oiw) 3 See 
1005-1225 7.4 
NOAA 2 VHRR 0.6-0.75 1-1.9 OCUeme os) Lo 72 -J aN oU spel OLS 
LOOS= 1255 1-1.9 
SR Oe 2-02 75 Dall 
0250-0. 94% Bid 
LORS. o 7.4 
NOAA 3 VHRR 0.6-0.75 1-1.9 Oct. 6, 1973-present 
SR 0.52-0273 Sait 
1025-12 25 7.4 
NOAA 4 VHRR Same as NOAA 3 Nov. 15, 1974-present 
SR Same as NOAA 3 
NOAA 5 VHRR 0.6-0.75 1-1.9 July 329, 976-present 
LO e5=12.5 1-1.9 
SR 0.52-0.73 Cea 
0.50-0.94 Sit 
LOPS=125 5 7.4 
SMS- 1 VISSR 0.55-0.70 1-7.4 May 17, 1974-present 
(GOES ) 
LO ke 7.4-14.8 


*Cameras and sensors: AVCS=Advanced Vidicon Camera System; APT=Automatic 
picture Transmission; SR=Scanning Radiometer; VHHR=Very High Resolution Radi- 
ometer; VISSR=Visible and Infrared Spin Scan Radiometer. 

**SR - Failed 3/3/74. 
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Table 2.--Mean Monthly Northern Hemisphere snow cover from satellite data 


Yr/mo Eurasia North America Northern Hemisphere 
10° km? 10° km 10° km? 

66/12 1829 13..4 Ole 
67/1 20.6 13.6 34.4 
67/2 21.4 14.6 36.0 
GES 19.3 1269 B22 
G7 V2 Missing 

68/1 Missing 

68/2 PAL: 137.5 40.8 
68/3 16.6 11.4 28.0 
68/12 LO P56 5220 
69/1 21.4 dS 366 / 
69/2 20.4 14.8 S52 
69/3 AWS) L325 34.4 
Gg 12 IN ey) gies, Bets 
aya Z0eo 15.4 SO 
Baye 18.8 1S eh 32.4 
70/3 15.4 12.4 2, 
FOL UZ HHS L3es 33.4 
7a 2255 14.7 fea 
Ty2 Zouk 14.9 40.0 
TLS 225 1S, S6n2 
Tf WZ 21.4 14.4 55 
72/4 ZOae 14.6 40.4 
72/2 27.6 14.0 41.6 
LAS 215 1229 34.3 
Tay \2 2205 14.9 37.4 
eS / ak ZO 14.6 40.8 
TS fe2 20m 14.8 41.1 
TS gS 20551 12,e 5222 
757 V2 2124 Meo. 7) Sos 
74/1 2520 Loyal RY 7) 
74/2 Zoo 14.1 Seo 
74/3 TSin9 LSed 34.1 
74/12 Loa, L535 S200 
fey 2255 14.9 37.4 
UME! Peete) 14.9 56.0 
UES 2025 1520 Sais 
UA 2135 14.5 36.0 
16/m 25h 14.9 38.6 
76/2 24.3 1Ac5 38.8 
76/3 PAA A 13.4 Sb 


Table 3.--Nine- and ten-year averages of monthly continental snow cover. 


Continent 


Eurasia 
Eurasia 
Eurasia 
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North America 
North America 
North America 
North America 
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January 
February 
March 
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Figure 1.--Snow cover chart of the Northern Hemisphere for the 7-day period, 
December 29, 1974, through January 4, 1975 (scale 1:50,000,000). Note the 
various reflectivities and the areas of scattered mountain snow. Also note 
the dark area north of 60°N where visible data cannot be collected because 
of lack of sufficient solar illumination. 
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Figure 3.--See figure 2 legen 
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Figure 5.--See figure 2 legend; March 1967. 
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Figure 7.--See figure 2 legend; March 1968. 
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Figure 12.--See figure 2 legend; December 1969. 


Figure 13.--See figure 2 legend; January 1970. 
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Figure 15.--See figure 2 
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Figure 17.--See figure 2 legend; January 1971. 
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Figure 18.--See figure 2 legend; February 1971. 
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Figure 19.--See figure 2 legend; March 1971. 
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Figure 20.--See figure 2 legend; December 1971. 
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Figure 23.--See figure 2 legend; March 1972. 
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Figure 25.--See figure 2 legend; January 1973. 
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Figure 27.--See figure 2 legend; March 1973. 
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Figure 30.--See figure 2 legend; February 1974. 
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Figure 34.--See figure 2 legend; February 1975. 
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Figure 39.--See figure 2 legend; March 1976. 
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Figure 40.--Mean snow cover, Northern Hemisphere 
south of 52°N; 9-year mean, December 1966-75. Inset: snow cover in 10° km2. 
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Figure 42.--See figure 40 legend; 10-year mean, 
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NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS 


NOAA, the National Oceanic and Atmospheric Administration, was established as part of the Depart- 
ment of Commerce on October 3, 1970. The mission responsibilities of NOAA are to monitor and predict the 
state of the solid Earth, the oceans and their living resources, the atmosphere, and the space environment of 
the Earth, and to assess the socioeconomic impact of natural and technological changes in the environment. 


The six Major Line Components of NOAA regularly produce various types of scientific and technical 


information in the following kinds of publications: 


PROFESSIONAL PAPERS — Important definitive 
research results, major techniques, and special in- 
vestigations. 


TECHNICAL REPORTS—Journal quality with ex- 
tensive details, mathematical developments, or data 
listings. 

TECHNICAL MEMORANDUMS — Reports | of 
preliminary, partial, or negative research or tech- 
nology results, interim instructions, and the like. 


CONTRACT AND GRANT REPORTS—Reports 
prepared by contractors or grantees under NOAA 
sponsorship. 
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TECHNICAL SERVICE PUBLICATIONS—These 
are publications containing data, observations, in- 
structions, etc. A partial listing: Data serials; Pre- 
diction and outlook periodicals; Technical manuals, 
training papers, planning reports, and information 
serials; and Miscellaneous technical publications. 


ATLAS—Analysed data generally presented in the 
form of maps showing distribution of rainfall, chem- 
ical and physical conditions of oceans and atmos- 
phere, distribution of fishes and marine mammals, 
ionospheric conditions, etc. 
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Information on availability of NOAA publications can be obtained from: 


ENVIRONMENTAL SCIENCE INFORMATION CENTER 
ENVIRONMENTAL DATA SERVICE . 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE o~ 


3300 Whitehaven Street, N.W. _ ‘pa 
Washington, D.C. 20235 te. 


NOAA--S/T 77-2652 


